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* 

[ Statements 

Reasons 

If nÎBC / mAC, then 

i 

i 

Tracheotomy property of real numbers j 

either (i) mBC = mAC 

f 

or(ii) mBC < mAC 

1 

' Rom (i) if mBC = m AC , then 

Angles opposite to congruent sides are j 
congruent 

mZA = mZB 

Which is not possible 

Contrary to what is given. 

| From (ii) if mBC < m AC , then 

mZA < mZB 

The angle opposite to longer side is greater 

This is also not possible being eontrary 
to what is given 
mBC A mAC 

than angle opposite to smallcr side. 

i 

i 

i And mBC m AC 

Trichotomy property of real numbers 

[Hence mBC >mAC 

.1 — — 


The sum of rneas ures of any two sides of a 
triangle is greater than the measure of the third 


side. 

A triangle ABC 


To Prové: 


(i) m AB + m RC > m AC 

(ii) m ÂC + m AB >mBC 

(iii) mAC + m BC > m AB 



Construction: 


Draw the bisector of Z B to meet the side AC at the point D. 


Proôf: 


Statements 



In ACBD 
mZ3 > mZ2 

mZ2 = mZl 
mZ3 > mZ l 


(i) 

(ü) 


Exterior angle is greater than non adjacent 
interior angle. 

Construction 
From (i) and (ii) 
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Construction 

In AABD the side that opposite to the large 
angle is greater than of the side opposite to 
the smaller angle. 


Similarly by drawing angle bisectors 
of ZA and ZC it can be proved that 
mAC + mAB > mBC 
and mAC + mBC > mAB 


Theûrem 3 


Adding (iii) and (iv) 
mAD + mDC = mAC 


and mAB > mAD (iii) 

Similarly 

mBC > mDC (iv) 

mAB + mBC > mAD + mDC 
mAB + mBC > mAC 


From a point, outside a line, the 
perpendicular is the shortest distance from the 
point to the line. 


(ïiven: 


A line AB and a point C (not lying on 
AB ) and a point D on AB such that CD 
is perpendicular to AB. 



C 



m CD is the shortest distance from point C to the line AB. 

Take a point E on AB Join C and E to get a ACDE. 



Statements 

Reasons 

In ACDE 


mZCDB > mZCED 

An exterior angle of a triangle is greater 


than every non adjacent interior angle. 

But mZCDB = mZCDE 

Supplément of right angle 

mZCDE > mZCED 


or mZCED < mZCDE 

Reflexive property of inequality. 

or mCD < mŒ 

Side opposite to greater angle is greater. 

Bur E was atty point on ab 


| Hencc m CD is the shortest distance | 


f") 


from C to AB. 

1 

j 
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l’heomn 4 


A line parallel to one side of a triangle and 
intersecting the others two sides divides thcm 
proportionally. 


(iiycfn: 


In ÀABC, the line / is intersecting the sides 
AC and AB at points E and D respectively 
such that ED II CB 


A 



ni AD : m DE - m AE : m EC 


Construction: 


Join B to E and C to D and draw DM and EL perpendiculars on AC and AB 
respectively from D and E 


Statements 

In triangle BED and AED, 

EL is the common perpendicular 


ABED = - x m BD x m EL (i) 
2 

ÀAED = — x m BD xmEL (ii) 
2 


Area of triangle 


Reasons 



(base X height) 


ABED _ mBD 
A AED mAD 
Similarly 


Dividing (i) by (ii) 


A CPE _ mEC 
A A DE mAE 
But ABED = A CDE 


(b) 


Areas of triangles with common base 


and same altitudes are equal. ED II CB 
given, so altitudes are equal 


From (a) and (b), vve hâve 
mAD _ mAE 
mDB mEC 

m AD : m DB = m AE : m EC 


j 
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1 . 

ii. 

iii. 

iv. 

v. 

vi. 


mBD 


mAB 
If 


mCE mAD mAE 
and — — = — 


mAC 


mAB mAC 


mAD mAE — — 

= — =~ , then DE II BC 
mAB mAC 


If 


mAB mAC 

= ’ then DE H BC 

mBD mEC 


Two points détermine a line and three non collinear points détermine a plane 
A Ime segments has exactly one midpoint. 

lt two intersecting lines from equal adjacent angles, the lines are peipendicular 
(Converse of Theorem 4) 


If a line segment intersects the two sides 
of a triangle in the same ratio, then it is 
parallel to the third side. 


Given: 


IrUriangle ABC, ED intersects 
AB and AC such that 
m A/> : m DB = m^ : mEC 


A 


ED II CB 


Construction: 



B 


If ED ü CB , then draw BF II DE to meet AC produced at F. 


Statements 

Reasons 

in AA B F 

Il BF 



Construction 

mAD 

mAE 



mDB 

mEF 

(0 

A line parallel to one side of a 




triangle divides the other two sides 

D . mAD 
But — = 

mAE 

(ü) 

proportionally 

mDB 

mEC 


mAE 

mAE 


Given 

mEF ' 

mEC 
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or m EF = m EC 

Which is possible only if point F is 
coincidcnt with C. 

Our supposition is wrong 

Hcnce ED 11 CB 


From (i) and (ii) 
Property of real numbers. 


Theorem 5 


The internai bisector of an angle of a 
triangle divides the sides opposite to it in the 
ratio of the lengths of sides containing the 
angle. 


Given: 


In AABC internai angle bisector of angle 
A meets CB at the point D. 



m BD : mDC = in/lB : AC 

|Draw a line segment BE II DA to meet CA produced at E. 


Construction: 


MJ 11 J M 

Statements 

Reasons 

AD 11 ED and ÊC intersects there at A 
and E, so m Z 1 = mZ2 (i) 

Construction 
corresponding angles 

Again AD il EB 


and AB intersects them 


so mZ3 = mZ4 (ii) 

Altemate angle 

But mZl = mZ3 

Construction (given) 

mZ2 = mZ4 


And AE ~ AB 

Now AD II EB 

Construction 

mBD mEA 


mDC mAC 


mBD mAB 
or -■ — = = — 

mDC mAC 

mÊÀ = m AB (Proved) 

m BD : mDC = m AB : m AC 

— 
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Theorem 6 


If two triangles are similar, then 
measures of thcir corresponding sides 
are proportional. 


Given:| 


A ABC ~ ADEF 

ie- = ZD, ZB s ZE and ZC s ZF 


To Prove: 


mAB _ mAC _ rnBC 
mDE mDF mEF 


[Construction: 


(a). Suppose that m AB > m DE (b), 
m ÀB < m DE 


A D 



On AB take a point L such that 
m AL = mDE 

On AC take a point M such that 

m AM = m DF. Join L and M by 
the line segment LM. 


(a). 


Siatements 

In AALM 4 — > ADEF 


Reasons 


ZA = ZD 

AL ~DË 

ÂM s 

Thus AALM s ADEF 
and ZL = ZE, ZMsZF 


Given 

Construction 
Construction 
S.A.S. postulate 

Corresponding angles of congruent angles 


Now ZE s ZB and ZF = ZC 
AlL s ZB , ZM s ZC 
Thus LM II BC 


Hence 


mAL 

mAB 


mAM 

mAC 


(i) 


or mDE _ mDE 
mAB mAC 

Similarly by intercepting segments on 


B A and BC , we can prove that 


Given 

Transitivity of congruence 
Corresponding angles are equal 

B y theorem 4 

m AL = m DE (construction) 
mAM = m DF 


mDE _ mEF 
mAB rnBC 
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\ mDE mDF mEF 

Tlius — = — - — -rz, 

mAB mAC mBC, 

by (i) and (ii) 

1 mAB mAC mBC 

Thus - — 

mDE mDl mEF 

by taking reciprocals. 

(b). If m AB < m DE . It can 

similarly be proved by taking 
intercepts on the sides of ADEF. 

If mAB =m DE 

Then in AABC ADEF 


Z A = ZD 

ZB = ZE 

Given 

and ÂB = DE 

Given 

so AABC = ADEF 

mAB mAC mBC , 
thus — — — - _ — — 1 

mDE mDF mEF 

ASA 2 ASA 

JC = DF 

Thus resuit is true for ail the cases 

BC = ~ËF 


iTheorem 7 


Pythagoras Theorem 

In a right angled triangle, the square of the length 
the squares of the lengths of the others two sides. 


of hypoténuse is equal to the sum of 



fHWfftt AACB is a right angled triangle in 
which mZC = 90° and m BC =a 


m 


AC =b and m AB =c 


To Prove: 


c 2 = a 2 + b 2 
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Construction: 


I Draw CD perpendicular 
from C on AB . Lct m CD=h. m AD=x 
and m BD= y. Line segment CD splits 


Proof: 


AABC into two triangles ADC and 
BDC which are separately shown in the 
figures ii(a) and ii(b) respeetively. 


Statements 

Reasons 

(a). In AADC AACB 

■ ‘ 

Z A s Z A 

common-self congruent 

ZADC ~ ZACB 

Construction given both measure 90° 

ZCsZ B 

ZC and ZB compléments of ZA 

AADC ~ AACB 

Congruency of three angles 

x b 


b c 

Measure of corresponding sides of 

b 2 

Similar triangle are proportional 

or * = — (i) 

; •! 

Again in ABDC <h> ABCA 

figure ii (b) and (i) 

ZB s ZB 

Common self congruent 

ZBDC s ZBCA 

Construction given, both measures 90 

ZCsZA 

ZC and Z A compléments of Z B 

I ABDC ~ ABCA 

Congruency of three angles. 


Sides of similar triangles are proportional. 

a c 

? 

a~ 

or y = ~ (ü) 

c 

But y + x = c 

Supposition. 

a 2 b 2 


• * i = C 

c C 

By (i) and (ii) 

I or a 2 + b 2 = c 2 



Multiplying both sides with c. 


Converse of Pythagoras Theorem 

In a triangle if the sum of the squares 
of the measures of two sides is equal to the 


square of the mcas'ire of the third side, the 
triangles is a nglu angled triangle. 
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B 



Proof: 


Statcments 

ÀDCB is a right angled triangle 

(m BD)' = a 2 + b 2 
But a 2 + = c 2 

(va BD) = c 2 

or ni BD — c 
Now in 

ADCB <-> AACB 
CD b CA 
~BC = ~BC 
~DB b~ÂB 

ADCB s AACB 
ZDCB = ZACB 

But mZDCB = 90° 

.*. ZACB = 90° 

And the AACB is a right angled 
I triangle. 


Given: 


In a AABC , m AB = c , m BC = a , 
ni AC = b such that a 2 + b 2 = c 2 


To Prove: 


mZACB = 90 i.c. AACB is a right 
angled triangle. 


Construction: 


Draw CD perpendicular to BC such 
that CD b CÀ. Join the points B and D. 


Reasons 


Construction 
Common 
Each is equal to c 
SSS s SSS 

corresponding angles of congruent triangles. 
Construction 


Construction 
Pythagoras theorem 
Given 

Taking square root of both si des. 


ËXAMPLES 


Q.l Two sides of a triangle 
measure 10 cm and 15 cm. Which of the 
following measure is possible for the 
third side? 


Ans. As the sum of lengths of two sides 
is always greater than third side so 
construction of triangle is possible of third 
side is taken as 20 cm. 
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Q.2 In AGHT and ADEF shown in figure which of the following is true? 

G D 



(<0 


mDF 


mGJ 


Sol: 


As we knovv that in a triangle, a side 
opposite to the greater angle is longer than 
the side opposite to the smaller angle. 
Hence statement (a) is true 

Q.3 Prove that the différence «f the 
measurers of two sides of a triangle lests 
than the measure of third side. 

Sol: 

A 


(d) mDF = 
Given a 

I 



11 

A ABC , m ÀC> m ÀB 
mBC -mAC <AB 


o prove: 


Prodf: 


In AABC 
As we know 
mAB + mAC > mBC 

or sum of the two sides of A is greater than 
third side 

mBC - mAC < mAB 

mBC - mAC < mAB as required 


Q.4 Two rods measure 3cm and 5cm. they are placed as shown in figure (a) and (b) 




Find possible values of x to complété the triangle. 


Sol: The possible value of x is 
5 + 3 > x and 5 - 3 < x 
B > x and 2 < x 


=> 2 < x < 8 

Because the Sum of measure of any 
two sides of a triangle is greater than the 
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measure of the third side i.e. 5 + 3 > x 
and différence of measure of two sides of 
triangle is less than the measure of the 
third side i.e. 5 - 3 < x. 

Q.5 ln the AABC, m < B = 75° and m 
< c = 55° which of the sides of the 
triangle is longest and which the 
shortest. 

Soi: 

Given a AABC in which 
mZB = 75° 
mZC - 55° 

As mZA + mZB + mZC = 180° 
mZA + 75° + 55° = 1 80° 
mZA+ 130°= 180° 
mZA = 50° 


A 



As we know in a triangle, the side 
opposite to greater angle is longer than the 
side opposite to smaller angle 
So mAC>mBC 
Hence longest side is AC 
and shortest side is BC 
Q.6 In the AABC shown in figure 
find the biggest and smallest angles 
(write naines only) 


Sol: 

c; 



fflffiüü a AABCwith 


mAB-5, mBC-1 , mAC = 4 
We want to find the biggest and 
smallest angles. 

As we know in a triangle, the measure 
of the angle opposite to longer side is 
greater than that of the angle opposite to 
shortest side 

so biggest angle is m < BAC 
and Shortest angle is m < ABC 

Q.7 In an obtuse angled triangle, the 
side opposite to the obtuse angle is 
longer than each of the other two sides. 
Sol: 

fHflgfB A ABC is an obtuse angled triangle 
Hence mZABC > 90° 



mAC > mAB and mAC > mBC 
Since ÂB, BC, AC are the sides of 
triangle ABC. So 
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mAC + mAB > rnBC 

^^28 

As m<ABC is an obtuse angle so 
it is the largest angle of AABC 
Hence mZB > mZA and also 
mZB > mZC 

As in a triangle, the side opposite to 
greater angle is longer than the side 
opposite to the smaller angle. 

So mAC > mAB and mAC > rnBC 

Q.8 Prove that in a right angled 
triangle, the hypoténuse is longer than 
each of the other two sides. 

Sol: 

Q.9 • In the figure, P is any point and AB is a line. Which of the following is the 
shortest distance between the point P and the line ÂB . 


F’ 



(a) (a) mPL (b) mPM (c) mPN (d) mPO 

Sol: As wc know that from a point outside a line, the perp'endicular is the shortest distance 

from the point to the line 



As mPNIAB 

So. mPN is the shortest distance. 

Q.1U In the figure, P is any point lying 

^ ^ 

away from the line AB. Then mPL will 
be the shortest distance if 

(a) m Z PLA = 80° 


(b) m Z PLB - 1 00 ° 

(c) m Z PLA = 90" 

(d) m Z PLA = 70° 


AABC is a right angled triangle. 


Hence ÀB is hypoténuse of AABC. 



As AABC is a right angled triangle. So 
m Z C =90° is the largest angle and the 
remaining angles ZA and ZB are acute. 
So mZC > mZA and mZC > mZB 
As the side opposite to the greater angle is 
longer than the side opposite to the nnaller 
angle. 

Hence mAB > mAC and mAB > rnBC 
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Sol: As we know that for a point 

outside a line, the shortest distance front a 
point to the line is perpendicular to 

line ÀB . So 

m Z PLA = 90° 

Q.ll In the figure, PL is 

perpendicular to the line AB and 
mLN > mLM prove that mPN > mPM 


r 



Sol: Here it is given mPL is 

perpendicular to line AB and 
mLN > mLM 



Hcre mPN > mPM 

As ZZ is the shortest distance from P to 

line AB . So PL _L AB 
As we go away from point L, the distance 
from points to L increases Hence 

mPN > mPM 


Q. 12 If Z and m are two parallel lines in the figure then show that if mPL and QM are 


shortest distance between the lines Z and m then PL || MQ 



Sol: _ 

[riWJ.H / and m are two parallel lines and PL and MQ are shortest distances between 
lines / and m 
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To Prove: 


Proof: 


So 


PL 11 MQ 

As PL is shortest distance between / and m. 

pLl l 


So 


and MQ is also shortest distance between / and m. 

PL X MQ being perpendicular to a single line / should be parallel to each other 
Hence ~PL\\ MQ 

Q.13 In a ÀABC if DE || AC as shown in the 

figure thcn x wiil be equal to 

(a) 2 

(b) 6 

(c) 3 

(d) 4 


Sol: Given a AABC as shown DE || AC 
As we know in a triangle, a line 
parallel to one side of triangle and 
intersecting other two sides divides them 
proportionally. 

mBE mBD 



So 


mEC 


mDA 


x 2 

6 ~ 3 

3x = 12 
x — 4 
Hence x = 4 


Q.14 In the figure ÀABC is a right angled triangle with 
ni Z A = 90° and DE intersects the sides AC and BC at D 
and E respectively. 
m ZI will be equal to 

(a) mZC 

(b) mZB 

(c) mZA 

(d) mZD 



Sol: 


Given: 


mCE = 3 cm 
mCD = 2cm 


A A ABC in which 
, mEB - 6cm 

, mDA = 4 cm 


As 


mCE 

mEB 


3 _ _1 
6 “ 2 
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wCD 2 1 

mDA 4 2 

„ mCE mCD 
So - — = — 

mEB mDA 

Hence DE intersects the two sides of À 
in same ratio. 

So DE || JB 

Hence mZI = mZB 

(corresponding angles) 

(mZE = mZB ) 

Q.15 In above figure if mZC = 35° 
then find 

(i) mZCED 

(ii) mZDEB 

(iii) mZABC 


c 



Sol: (i) Given aAABCasshown 

Here mZC = 35° 

So m ZC + mZD + mZE = 1 80° 
Or 35° + 90° + mZE = J 80° 
125° + mZE = 180° 
mZE = 1 80° - 125° 
or mZCED = 55° 

(ii) As mZl + mZDEB = 1 80° 
(supplementary angles) 
or mZCED + mZDEB = 180° 
55° + mZDEB = 180° 
m ZDEB = 125° 


(iii) As DE || AB 

So mZCED = mZB (corresponding 

angles) 

Or mZB = mZCED 
mZABC = 55° 

Q.16 In an équilatéral triangle ABC 
shown in figure such that 

mAE.mAC — mAD : mAB 
Find ail three angles of A ADE 
and naine it also 


A 



Sol: Given: ABC is an équilatéral 

triangle DE is a line such that 
mAE _ mAD 
mAC mAB 

We want to find ZA, ZD and ZE. 
mAE _ mAD 
mAC mAB 

So DE || BC 

As ABC is an équilatéral triangle. 
So mZA = mZB = mZC = 60° 

As mZE = mZC 
(corresponding angles) 
andmZD = mZB 
(corresponding angles) 

So mZD = 60 u 

mZE = 60° 
and mZA = 60° 

Thus A ADE is an équilatéral triangle 
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Q.17 In A ABC, 

DE\\AB and mAD-3, rnDC- 2, mBË ~ 6 
then mEC is equal to 
(a) 8 (b) 4 

(c) 5 (d) 9 



Sol: Here ABC is a triangle in which 
DE\\AB and mAD= 3, mDC= 2, rnBË- 6 
As DE || AB 

So DE di vides AC and BC 
proportionally 

tnBE mAD 
i.e, - = — , M — 

mEC rnDC 
6 = 3 

mEC 2 
^ mEC _ 2 

6 3 

— 2 
mEC ~ — x 6 
3 

- {2 l 
~ *3 

= 4 

So mEC = 4 

Q.18 In thc figure. mBC is equal to 

(a) 8 (b) 5 

(c) 10 (d) 2 


C 



Sol: Here: DE |j AB 

mAD = 3 
rnDC ~ 2 
mBE - 6 

and mEC = 4 
Now as 

mBC = mBË + mEC 
= 6 + 4 
= 10 

So mBC - 10 

Q.19 In A ABC, CD bisects ZC and 
meets AB at I), mBD is equal to 

(a) 5 (b) 16 

(c) 10 (d) 18 


h 
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Sol: Consider A ABC’ as shown. Here 

CD bisects ZC and mcets AB at D. 

As CD is the internai biseclor of ZC. 

0 mBD mBC 

mDA mCA 

mBD _ 10 

6 _ 12 

- 10 
mBD = — x 6 

12 

- 

~~ 12 
ni BD = 5 

Q.20 In AABC, CD bisects ZC if 


c 



ni AC = 3 an, mBC = 6cm 
And mAB — 7 cm 


Find mAD and mDB 

SoIiConsider A ABC, where CD bisects 

ZC 

and 

ni AC = 3 cm, mCB = 6 cm, mAB - lem 
mAD = ?, mDB = ? 

Let AD = jc then DB =7 — x 

mAD _ mAC 
mDB mCB 
x _ 3 
7 — x 6 

6x = 21-3x 


6x + 3x = 21 
9x = 21 

_ 21_ 7 

X_ 9 _ 3 

— 7 

Hence mAD = — cm 
3 

and ni DB =7 — x 



3 


21-7 

3 

14 

= — cm 
3 

Q.21 The measure of sides of a 
triangle are 3cm, 4cm and 5cm, 
respectively. Prove that it is a right 
angled triangle. 

Sol: Let ABC is a triangle with measure 

of sides as AB = 3cm, BC = 4cm, 


CA = 5cm. 

C 



Here |CA| = (5) 2 = 25 

and |Xb| 2 + |BC| 2 3 2 +4 2 = 9+16 = 25 

since the square of lcngth of one side is 
equal to the sum of squares of the lengths 
of other two sides. So by Pythagoras 
theorem, it is a right angled triangle with 
hypoténuse of measure 5ctn. 
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Q.22 Verify that a 2 + b 2 , a 2 - b 2 and 
2ab are the measures of the sidcs of a 
right angled triangle where a and b are 
any two real numbers (a > b). 

Sol: 



BC = a 1 - b 1 


and AC = lab 

a 


Now 


AB 


(a 2 + b 1 ) 2 

4 , t4 . 


\AC 


+ 


BC 


= a*+b''+2a*b 

2 . .2 


2x2 


( 2 aby + (a 2 - b 2 ) 


— 4 a 2 b 2 + a A + b A — 2a b 2 

= « 4 +ü» 4 + 2ûV 


= (a 2 +b 2 ) 2 


so we hâve 



AC 



Hence ABC :s a right angled triangle 
so it is veritïed that a 2 + b 2 , a 2 - b 2 and 2ab 
are the measures of the sides of a right 
angled triangle. 

Q.23 The three sides of a triangle are 
of measure 5, x, 13 respectively. For 
what value of x, it will become base of a 
right angled triangle. 

Sol: 


Consider a right angled triangle 
With AB = x 


BC = 5 


and AC - 13 


C 



AABC then we know by Pythagor, 
theorem that 

(hyp) 2 = (Base) 2 + (perp) 2 
(13) 2 = x 2 + (5) 2 
169 = x 2 + 25 

x 2 +25 = 169 
x 2 = 169-25 
x 2 = 144 
x = 12 

As x is measure of side 
So x = 12 units 

Q.24 ln an équilatéral triangle, t! 
measure of one side is 12cm. find t 
measure of its altitude. 

Sol: Consider an équilatéral triangle AB 

here BC = 1 2 


A 
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As it is an équilatéral triangle, 

LelL bc the midpoint of side BC — 12 

So BL = 6cm 

Also AB = BC = ÂC 

So ~ÂB = 12 

As AL is attitude of AABC. 

Hence ABLA is a right anglcd triangle 
So by Pythagoras thcorem 

j ÂBj" = jBÎLj" + |Âzf 
(12 ) 2 = ( 6) 2 + ( AL ) 2 
36 + (ÂZ)‘ = 144 
(AL) 2 = 144-36 

(ÂL) 2 = 108 
(al) =yfm 
= V36x3 
- 6 \/3 cm 

Q. 25 Diagonals of paraüelogram 
ABCD form four congruent triangles as 
shown in figure. Find tlic perinieter of 
the parallelogram ABCD. 

c; 



Is a parallelogram ABCD forming four 
congruent triangles let O be the points ol 
intersection of diagonals 
Here 

mOC = 3 and mOB - 4 


As 


the four triangles are congruent so 
OC = 3 and mOB = 4 

ïn right angled ABOC 
Applying Pythagoras theorem 

\Bd\ 


\BC\ 




OC 


= (4) 2 + (3) : 

= (16+9) 

| BC 1 = 25 
\ 

=> |/?c| = 5 

as AB = BC = CD = AD 
so perinieter of parallelogram 
ABCD is 

CD | + 


P = 


AB\ + BC + 


AD 


= 5 + 5 + 5 + 5 


P = 20 

So req pcrimetcr is 20 units. 

Q.26 In the AABC as shown^ in the 
figure, ACB = 90° and CD X AB 
Find the Icngths of a, h and b if 
mBD = 5 units and mAD - 7 units 

B 
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m Z ACB = 90° 

andâ) X AB 
to find a, h and b. 

In right angled ABDC 

a 2 = 25 + h 2 (i) 

in right angled AADC 

b 2 = 49 + h 2 (ii) 

in right angled AABC 

a 2 +b 2 =144 (iii) 

adding (i) and (ii) 

a 2 +b 2 = 74+2h 2 (iv) 


froin (iii) and (iv) 

74 + 2h 2 = 144 
2h 2 = 144-74 
2h 2 = 70 
h 2 = 35 

h = S 5 

Now we will find a and b 
Put h 2 = 35 (in 1) 

a 2 = 25+35 
a 2 = 60 

a = V60 
= ^4x15 
a = 2VÏ5 

now put h 2 = 35 (in 2) 
b 2 = 49+35 

b 2 = 48 
b= V84 
b = ^4x21 

b = 2V2T 

So 

a = 2/15" 
h= V35 

b = 2V2T 


Q.27 Fill in the blanks 

Sol: The filled blanks are as: 

(i) Every line contains atleast 

distinct points. 

(ii) Every plane contains atleast 

non-collinear points. 

(iii) It' two rays of two adjacent angles arc 

opposite lhen angels are 

(iv) Two intersecting lines cannot bc 

parai tel to the satne line is called . 

(v) A triangle having al! the three sides 

cqual is called . 

(vi) If two triangles are congruent lhen ail 

the sides and angles arc 

congruent. 

(vii) In similar triangles are 

congruent. 

(viii) The set of ail points which lie 

outside a triangle is called 

the triangle. 

(ix) In any triangle sum of measures of ils 

any two sides is always side. 

(x) From a point outside a line 

is the shortest distance. 

Answers: 

(i) Two 

(ii) Three 

(iii) vSupplemenlary 

(iv) Play fair postulate 

(v) Equilatéral triangle 

(vi) Three sides, three 

(vii) Ail the three corresponding 
angles 

(viii) Exterior 

(ix) greater than third 

(x) Perpendicular distance 
Q.28 Write true or false 

Sol: The true and false statements are 

separated as: Statements 
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(j ) ln a right angled A ABC, if tnZC - 90' . 
thcn a + b = c . 

(ii) In a right angled A ACB, if mZC = 90°, 
then a 2 + b 2 = c' 

(iii) A triangle whose sides are 3,4 and 5 is 
right angled triangle. 

(iv) In a right angled triangle ABC in 
which mZC = 90°, Z A and ZB are 
supplcmentary angles. 

(v) If two triangles are similar, then their 
areas arc always equal. 

(i) True 

(ii) False 

(iii) Truc 

(iv) False 

(v) False 

Q.29 A rhombus is shown in the figure 
Find the perimeter of ABCD 
Sol: Givcn: A rhombus 

ABCD is shown in figure. 

To find the perimeter of the ABCD. 
As il i s a rhombus 
So ~ÂB = CD 
& ÂC = BD 



diagonals AD and BC. 

As being rhombus 


AD 1- BC 

so in right angled ABOD 


i BD 


BO\ + 


\OD 


= (6) 2 + (4) 2 

fl . 1 Z 


BD 


- 52 


BD = V52 
bT)= -74x13 


BD = 2n/Ï~ 3 units 

Now Perimeter of rhombus ABCD is 
Perimeter = AB+ BD+ CD + AC 
= 1ÎD+ BD+ BD+BD 


= 4 BD 


= 4(2v/Î3) 

Perimeter = 8a/Ï3 Units 
So required perimeter of rhombus ABCD 
is 8Vl3 units 

Q.30 A plane is at a height of 500 m 
and is 300m away from the airport as 
shown in figure. How much distance 
will it travel to land at the airport? 


Plane 

A 



Sol: Here A be the position of plane 

and B be the position of airport. 


s.t. 
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AC = 500m 
BC = 300m 


AB = ? 


Applytng Pythagoras theorem on 
right angled triangle ABC 


AB\ = AC + BC\ 


= (500) 2 + (3 00) 2 
= 250000 + 90000 
= 34000 


so 


AB 


-34x10000 


AB =V34x 10000 


= V34.100 
= 100734m 

so reqnired distance is 100>/34m 

Q.31 Umer Khayyam travels to his 
school by the route as shown in the 

figure. Find mAD . That is the direct 
distance from his house to school. 


School D 



Sol: Here B be the bus stop and D bc 

the School. 

mBC — mAE 

and mAB ~ ni EC 


so AED is right angled triangle 

by Pythagoras theorem 

12 | ,2 

AE; +\ED\ 


AD 


AD - (6) 2 +(5) 2 


= 36 + 25 
BD 1 = 6! 

BD = Vôî 


So the direct distance from house to 
school is Vôl km. 


OBJECTIVE 


Q.l Four answers of each item are given from which oniy onc is true. Tick the 


correct answer. 

1. There are an infinité number of 

on a line. 

(a) points (b) midpoints 

(c) rays (d) right bisector 

2. Point is tenu of geometry. 

(a) undefined (b) known 

(c) defïned (d) unknown 

3. Une is terni of Geometry. 

(a) defined (b) undefined 


(c) known (d) unknown 

4. Plane is term of 

Geometry 

(a) del’ined (b) known 

(c) undefi. ied (d) unknown 

<-> 

5. AB represents (luihore Board 2010) 

(a) ray AB (b) line AB 

(c) segment AB (d) arc AB 
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— > 

6. AB represents. 

(a) line AB (b) ray AB 
(c) segment AB (d) minor arc AB 

7. An exterior angle of a triangle is 

every non-adjacent interior 

angle. 

(a) greater than (b) less than 
(c) zéro (d) equal to 

8. If two sides of a triangle are in 

length, the measure of the angle 
opposite to the longer side is greater 
than that of the angle opposite to the 
shorter side. 

(a) zéro (b) unequal 

(c) equal (d) parallel 

9. If two angles of a triangle are unequal 
in measure the side opposite to the 
greater angle is the side opposite to the 
smaller angle. 

(a) longer than (b) shorter than 
(c) equal to (d) congruent to 

10. Angles opposite to congruent sides are 


(a) supplcmentary (b) congruent 

(c) greater (d) shorter 

11. In AA BC , which of following is true 



(a) mAC>mAB 

(b) mAB>mAC 

(c) mAC=mAB 

(d) m AD -ni AC 



12. Sum of three angles in a triangle is 

(a) 360° (b) 270° 

(c) 180° (d) 90° 

13. Two sides of a triangle measure 10cm 
and 15cm which of the following 
measure is possible for third side? 

(a) 5cm (b) 20cm 

(c) 25cm (d) 30cm 

14. S. S. .S s 

(a) S.S.S 

(b) S.A.S 

(c) A.A.S 

(d) A.A.A 

15. In AGHJ and ADEP which of the 
following is true. 




(a) DF>GJ 

(b) DFcGJ 

(c) DF=GJ 

(d) mDFlImGJ 

B 

16. In AABC H the value of x 

is . 

(a) x = 2 

(b) x > 2 

(c) x = 3 

(d) none of these 
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The only possible value of x is 5 + 
3 > x and 2<x or2<x<8 because the 
stim of mcasures of any iwo sides of a 
triangle is greater than measure of third 
side i.e. 5 + 3 > x and différence of 
measure of two side of triangle is less than 
measure of third side i.e. 5 - 3 < x 

17 . The différence of the measures of two 

sides of a triangle is than 

measure of the third side. 

(a) greater than (b) less than 

(c) equal to (d) congruent 

18. In A ABC mZB = 75° and mZC = 55° 
which of the sides of triangle is longesl? 

(a) AC (b) AB 

(c) BC (d) Ail are congruent 

Note: iti AABC 

mZA + mZB + mZC = 180° 
mZA= 180°- 130° 
m ZA = 50° 

Longcst side is AC 

19 . In AABC, mZB = 75° and mZC = 
55° which of the sides of triangle is 
shortest. 

(a) AC (b) AB 

(c) BC (d) Ail are congruent 

20. In AABC, mAC = 4 andBC = 7 and 
mAB =5, 



biggest angle is . 

(a) mZACB (b) mZBCA 

(c) mZCAB (d) mZBCA 

21. In AABC, mAC = 4 ,mAB = 5 anc 
m BC = 7 then smallest angle i; 



• (a) mZBAC (b) mZABC 

(c) mZCAB (d) mZBCA 

22. In a right angle triangle the hypoténuse 

is each of the other two sides. 

(a) longer than (b) shorterthan 
(c) equal to (d) pcrpendicular te 

23. In figure, P is any point lying awa\ 

4 •> 

front the line AB then m PL will bt 
shortest distance if 



(a) mZPLA = 80° 

(b) mZPLB- ! 10° 

(c) mZPL/v = 90° 

(d) mZPLA = 70° 
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(a) 5 (b) 16 

(c) 10 (d) 18 


Note: mBD : tnDA =mBC : mAC 
mBD : 6 = 10 : 12 


mBD = = 5cm 


mAD = — ~ — units 
9 3 

7 14 

mBD = 7 = — nuits 

3 3 

34Jn AABC, CD bisects ZC if mAC = 3, 
mCB = 6 and mÂD =\ then mDB 


33. In AABC, C:D bisects ZC if mAC =3, 


m CB = 6, m AB =7 than m AD = 



6 6 
( c ) 21 W 49 

_ T mBD mAD 
mCB mAC 
7 - mAD _ mAD 
6 3 

21 - 3 mÂD = 6 m AD 
We know that 

mAB = m AD + m BD 
7 = m AD + m BD 
vjti BD =7 -mAD 

21 =6 mÂD +3 mÂD 
21 =9 mAD 



Note: mAB = mAD + mDB 

7 = mAD + mDB 

7 14 

mDB = 7 - mAD = 7 — = 

3 3 


35. In AABC, DE II AB and mAD = 3, 


mDC = 2 m BE = 6 then mCE is 
cqua! to. 

(a) 8 (b) 4 

(c) 5 (d) 9 
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x , mCE mCD 
mEB mDA 

x __ 2 

6 _ 3 

2 , 
x= -x6 
3 

m CE = 4cm 

36. Il' two triangles are . then 

measures of their corresponding sidcs are 
proportional. 

(a) different (b) grealer 

(e) similar (d) scalene 

37. In right angied triangle, the square of 

the length of is equal to the 

s un) of the squares of the lengths of the 
olher two sidcs. 

(a) base (b) perpendicular 

(c) hypoténuse (d) altitude 

38. in a triangle, if the sum of the squares 
of the measures of two sides is equal to 
the square of lhe measure of the third 
side, lhe triangle is. 

(a) équilatéral triangle 

(b) isoseeles triangle 

(c) right angled triangle 

(d) scalene triangle 

39. Three sides of a triangle are of 
measure 5, x and 13 for what value of 
x it will beeomc base of right angle 
triangle. 

(a) 2 (b) 8 

(c) 12 (d) 10 

Note: (H) 2 = (B ) 2 + (P ) 2 
( 1 3) 2 = (x) 2 + (5) 2 
i69 = x- + 25 
x 2 = 144 
x = 12 


40. In an équilatéral triangle, the measure 
of one side is 12cm, lhe measure of it 
altitude is. 



(c) 2\JÏ cm (d) x/3 cm 

Note: (BC) 2 = (BD) 2 + (DC) 2 
(DC) 2 = (BC) 2 -(BD) 2 
= (12) 2 - (6) 2 = 108 
altitude mDC = VTÔ8 = 6\/3 cm 

41. Diagonal s of parallclogram ABCD 
form four congruent triangles as 
shown in figure, the perimeler of 
parallelogram ABCD is. 

(a) 10 cm (b) 20 cm 

(c) 5cm (d) 25cm 

Note: Since ABCD is parallelogram 

then AC and BD are its diagonal 


Here OC = 3cm, OB = 4cin. 
Since diagonal bisect each other, 
perpendicularly. 



OA = 3 and OD = 4 (let BC = x) 
By Pythagoras x 2 = (3) 2 + (4)~ 
x 2 = 25 
x = 5cm 
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Perimetcr= AB +BC +CD +DA 
=x+x+x+x 
= 4x 
= 4(5) 

=20 

42. A rhombus is shown in the figure, the 
pcrimeter of ABCD is. 

(a) 8Vn (b) 4 a/Ï3 

(e) 2 a/Ï 3 (d) a/3 



Note: Sincc ABCD is rhombus 

here OD = 4 , OB =6 
In ADO B 
x 2 = (4) + (6) 2 
x 2 = 16 + 36 
x 2 = 52 

=> x = 2 a/Î3 

Rhombus’ s perimeter = CA +CD +DB 
+AB 

=x+x+x+x 
= 4x 

=4(2^13) 

= 8^13 

43 . A plane is at a height of 500m and is 
300 m away from the air port as shown in 
figure. How much distance will it travel 
to land al the air port. 


(a) IOOa/ 34 m (b) 10\/34m 

(c) 5a/34 m (d) 2^/34 m 



Note: By Pvthagoras theorcm 
H 2 = P 2 + B 2 
x 2 = (500) 2 + (300) 2 



x = IOOa/34 

44 . In any triangle sum of measures of its 
any Iwo sides is always 

third side. 

(a) smaller than third (b) greater lhan 
(c) cqual to (d) parai lel 

45 . The set of ail points which lie outside a 

triangle is called of the triangle, 

(a) interior (b) exterior 

(c) angles (d) area 

46 . In similar triangles are 

congruent. 

(a) ail the three corresponding angles 

(b) ail the three corresponding sides 

(c) two sides (d) two angles 

47. If two triangles arc congruent then ail 

the sides and three angles are 

congruent. 

(a) 2 (b) 3 

(c) I (d) parallel 

48. A triangle having ail the three sides 

equal is called . 

(a) isosceles triangle 

(b) équilatéral triangle 
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(c) right angled triangle (d) scalene 
triangle 

49. Two interseeting lines cannot be 
paraUel to the same line is callecl 


(a) play l'air postulats 

(b) angle-sidc-side postulats 
(e) angle-sidc-angle postulate 

(d) side-side-sidc postulate 

50. If two rays of two adjacent angles are 
opposite then angles are 

(a) complementary 


(b) supplementary 

(c) right angle 

(d) acutc angle 

5) . £very pl ane contai ns al leasl non 

collinear points. (Lahorc Board 2010) 

(a) three (b) two 

(c) onc (d) infinité 

52. Every line contai ns at least 

distinct points. (Lahorc Board 20 1 0) 

(a) three (b) two 

(e) one (d) infinité 
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